EXPRESS MAIL NO. 
EV887975155US 

I 



ELECTRIC VEHICLE 



Publication numbers 
(>ub1lc»tion dm; 
Invinton 
Appllants 
Ointlficatloni 



AppllcBtion numbon 
Priority number(i): 



JPgi03002 
1997-04-16 

IGAWA HIDEICAZU; TAKAMURA HARUHISA 
TOICyO SHIBAURA ELECTRIC CO 

H02J7/Q0,' B60LB/18J BS0L11/O2; BSOLII/IB; H02M7MB! 
H02J7/00; B60La/00; D60L11/02; B60L11/1B; H02M7/4Qi 
(IPC1-7): B90L11/18; B60Le/18; B60L11/02: H02J7/00; 
H02M7M8 

JP199S025Q8ae 19651009 
JP198S0258S8a 18951005 



Roport a dptn error h^re 



Abstract of JP9103002 

PROBLEM TO BE SOLVED; To provida an ordmgry 
electric vetiids provided with a function replaceable 
with an incjepondent emergency power supply or 
power eupply vehlde through simple etmcture. 
SOLUTION; The tnvantlve electric vehicle 
comprises a battery 1, an inverter 2 for converting 
DC output frorn the battery 1 1nto AC output in 
variable frequency variable voltage control mode or 
fixed frequency fixed voltage control mode, an AC 
motor 3 being driven with the AC output from 
inverter 2 operating in variable fraquancy variable 
voltage control mode, end an emergency output 
terminal 9 for deriving the AC output from Inverter 2 
operating In fixed frequency fpced voltege conbt}| 
mode. 
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damaged caused by the uae of this translation. 

1. Thi* document has been translated by computer. Sq the translation may not reflect the original procisely. 

2. *W** shows the word which can not be translated, 
3»In the drawings, any words are not translated. 



CLAIMS 
£Claim(s}] 

[Claim 1] The electric vehicle equipped with the output tonninal for amere:onciBs which derives the ac output of the 
AO motor driven by the ac output of e battery, the inverter which oan change the do output of this battery Into an 
ac output by the control mode of a variable frequency and an adjustable electrical potential difference, or the 
control moda of fixed fraquency and a fixed electrical potential diffarsnce^ and said inverter operated by the cootfol 
mode of a variable frequency and an adjustable electrical potential difference, and said Inverter operated by the 
control moda of fixed frequency and a fixed electrical potential dlfFer^noe, 

[Claim 23 The electric vahicje equipped wrth the switch switched so that the ac output of the fiwed frequency and 
the fixed electrical potential difference drawn by the output terminal for emergencies may be dr^wn through the coil 
inductance of said AC motor under shutdown in an electric vahide according to claim 1. 

[Claim 3] The electric vehicle equipped with the output terminal for emergencies which derives the ac output of said 
AO motor operated as the ac output end the generator of the AC motor driven by the ac output of e battery, the 
Inverter which cen operate the dc output of this battery by the control mode of a variable frequency and an 
atljustable electrical potential difference, or the control mode of fixed frequency and a fixed electrical potential 
difference, and said inverter opor«ted by the control mode of a variable frequency and an adiustable electrical 
potential difference, the internal combustion engine which does auxiliary aotuatlon of this AO motor, and said 
Inverter operated by the control mode of fixed frequency and a fixed electrical potential difference, 
[Claim 4] A battery and the power converter which can be operated as an Inverter or a rectifier by the control mode 
of a variable frequency and an adjustable electrical potential difference, or the control mode of fixad frequency and 
a fixed electrical potential difference, The output terminal for omargencies which derives the ac output of said 
power converter by which fnverter operation is carried out by the control mode of fb?ad frequency and a fixed 
electricpl potential difference, While drivine: by the ac output of the internal combustion engine which has the 
capacrty that an automobile can be promoted, and said power converter by which inverter operation is carried out 
by the control mode of a vanablo frequency and an adjustable electrical potential difference and prvoeliing an 
automobile in coUaboration with sajd internal combustion engine The electric vehicle equipped with the AC motor 
which makes said battery charge by the dc output of said power converter by which drives with said internal 
combustion engine, and (Unctfona «s q generator, and rectifier operation fa carried out by the control mode of a 
vanable frequency and an adjustable electrical potential diffarenoe by considering the generation-of-olectricah 
anergy electrical potential difference as an input, . 
[Claim 5] The current detection equipment which detects the output current of said Inverter in an elsctric vehicle 
according to claim 3, The coordinate tr^fiformatlon machine which divides mto the active current and the reactive 
current the output current detected by this current detection equipment. The electric vehicle equipped with tha 
llZ^l ^^^^^ ul«t^3 the rate commend for controlling the ective current aopareted with this ' ' • 

coordinate transftrmation vessel to a predetermined value, and a speed-control means to con^ol said internal ' ' 
combustion engine s rate based on the rate command computed by this current control means. 

^^'^'^ equipped with an electrical-potential-difference detection means to detect the output 
^ ^'^^^^ * '^^«ns by which the electricej potential difference detected by this electrlcah 

K?« ."^Iy!n^ nieang judges whether it Is below a predetermined value, «nd a means to atop the 

JLT!.!?^ '^'^^^'"tput tem^mal for emergencies when Judged with a detection electrical potential 
difference being below a predetermined velt^c by this Judgment means, in the electric vehicle according to claim 1 to 

[Olaim 7] The electric vehicle equipped with the terminal which connects external DC power supply to said battery 
and juxtaposition m the electric vehicle sooording to claim 1 to 4, oai^ry 
Blactric vehicle equipped wjth the terminal which carries out parallel connection of said battery to ttie 
battery of other electric vehicles in the electric vehicle accordins to olaim 1 to 4 

[Claim 9] The auxiliary inverter which oan chane^e the direct current power from said battery into an ac output in an 
J^t^nllt^^^^^ "'f'^i ^ V ^y^'f^^"^-^ ^^'^^ of a variable frequency anTa^ adiustsble e eotncal 

S^SilTnT?"!' control mode of fixed frequency and a fixed electrical potential difference. The 2nd 
I ?rner(renc,es drawn from the altematjnff current outgoincr end of said auxilia»7 inverter. The 
electric vehicle equipped with a means to supply tha ac output of said auxiliary Inverter pp^rgtJd by tho wntrol 
rll^V/'^'^i' ^T'T.' ^""tr P«^««tia| difference To electric loaTln the cT^^ 

supply the ac output of said auxiliary inverter operated by the control mode of fixed frequency and a fmed electrical 



potential difference to sftid 2nd output terminal fat emersenoles. 
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DETAILED DESCRIPTION 



[Ootaiiad Desoription of the Invention] 
[0001] 

CRald of the Invention] This invention relates to an electric vehicle. 
[OOOSQ 

[DeQoription of the Prior Alt) In reoont years, the cure to the exhduet ges of an automobile is advanced as pert of 
ttiB ma^suna of earth environmental protection. Especially, an electric vehicle attracts attention also from not only 
the problem of exhaust gas but a noise problem^ or the field of resource saving, and a certain amount of spreading 
and promatioTi aro already achioved. About the largo-sized motor vehiale» the oloctric vehicle of the hybrid mold 
which combined the diosel poWer plant end the ganeretor motor is tried from the problem of a battery noting, 
[0003] On the other hand, when natural disasters, such as an earthquake and a typhoon, occur, a halt of the electric 
power supply by cutoff of a syertem power source has great effect on a life of people or an area in today when 
eleotrificatfon progressed For this reason, lri order to use restrictlvely only a period until a system power source is 
restored conventionally, in the building, installing the emergency power supply system which combined the engine 
driven generator with the battery, or arranging the electrical power unit of an engine drive mold out in the lields is 
performed. 

[0004] Drawpi 10 show^ the most typical example of 1 configuration of Ihe electric system in an elactric Vehicle. 
The system of drawing Is equipped with a battery 1, an inverter 2,. AC motor 3, and a control device 4. changes the 
direct-current output voltage of o battery l into the basis of control of a control device 4 with eh inverter 2 at the 
eltemating current of an ac(justable electrical potential difference and a variable frequency (WVF), and cenies out 
variable speed control of AC motor 3 with the alternating cunrent output voltage. The main propeller shaft of an 
automobile drives with a motor 3. Energy makeup of this kind of electric vehicle, l.e„ the recharge of a battery 1. 
must carry out a recharge over quite lone time amount If the eleotrioal energy which cannot canv out quickly, 
therefore is stored in the battery 1 has been consumed unlike it of an engine drive vehicle, 
[0005] 

[Problem(s) to be Solved by the Invention] The power unit which consists of the battery I and loy^rttr 2 in the 
conventional electric vehicle as shown in drawing 10 has main utilization of migration energy along with the oyact of 
automobile original. Therefore, in spite of having electrical energy required as on emergency electric supply unit 
generally, an electric vehicle is in the emergencies at the time of diseartor generoting etc, close, and electrical 
energy will be 'm*(ed) when the application as a migration means becomee migration difficulty by cutting .into 
pieces of a route of a certain thing etc. On the other hand, ahihough an emergency electric supply unit and,jv» 
electrical power unit are close required for an emergency, that oan suffer damage and muoh installation or ' .. . . 
dispositions cannot use it like a system power source difficult may etso arise from problems, such as a touch'^down 
location, apd facility costs, a maintenance. 

[0008] Therefore, this invention Is a simple configuration and aims at offering the electric vehicle whioh can be 

replaced with an emergency electric supply unit or an electrical power unit 

[0007] 

[Means for Solving the Problem] In order to attain the ahove-montionad object, an electric vehicle according to 
claim 1 is equipped wrth the output terminal for emergencies which derives the ao output of the AO motor driven by 
the ac output of a battery, the inverter which can change the dc output of this battery into an ^c oijtput by the 
control mode of a variable frequency and an e«|ju5table electrical potential difference, or the control mode of fixed 
frequency and a fixed electrical potential difference, and the inverter operated by the control mode of a variable 
frequency and an acfiustable afeotricel potential difference, and the inverter operated by the control mode of fixed 
frequency and e fixed electrical potential difference. 

[0008] An electric vehicle according to claim 2 is equipped with the switch switched so that the ac output of the 
fixed frequency and the fixed electrical potential difference drawn by the output terminal for emergencies may be 
drawn through the coil inductance of the AC motor under shutdown In an electric vehicle according to claim 1, 
[0009] The inverter with which an eleotrio vehicle according to claim 3 can operate the dc output of a battery and 
this battery by the control mode of a variable frequency and an acyustable electrical potential difference, or the 
control mode of fixed fl^equenoy and a fixed electrical potential difference, The AC motor driven by the ao output of 
th* Inv^rt^r 9perated by the control mode of e variablo fl-oquoncy and an otfiuotablo olootrioal potential difference. It 
has the output terminal for emergencies which derives the ac output of the AO motor operated as the ac output 
and g^ner^tor of the internal combustion engine which does auxiliary actuation of this AO motor, end the inverter 



operated by ths corrtrol mode affixed frequency and a fixed electriosl potential difference, 
[0010] The power converter which can drive an electric vehicle ecoording to cjarm 4 as an inverter or a rectifier by 
the battery, the control mode of a variable frequency and ap adjustable electrical potential dtffBrence, or liie control 
mode of fixed frequency and a fixed electrical potential difference, The output temiinal for emersenole« which 
derives the ac output of a power converter by which inverter operation is carried out by the control mode of fixed 
frequency and a fixed electrical potential difference, While driving by the ac output of the internal combustion engine 
which has the capacity that an automobile can be promoted^ and tlie power converter by which inverter operation is 
carried out by the control mode of a variable frequency and ^r^ adjustable elQctrical potential difference and 
propelling an automobile In collaboration with en internal cortibuation engine It drives with an internal combuetion 
enaina, Ainctions qs a generator, and has the AG motor which makes a battery charge by the do output of a power 
converter by which rectifier operation Is carded out by the control mode of a variable frequenoy and an adjustable 
electrical potential diffarenee by considering the genenation-of-eleotricahenergy eiectHcal potential difference as 
an input, 

[0011] An eleotrlo vehiole according: to claim 5 Is set to an electric vehicle according to qlaim 3< The current 
detection equipment which detects the output current of an inverter and the coordinate transformation machine 
which divldas Intp the actlva current and the reactjve current the output current detected by this current detection 
equipment, It has t^e current control rnaana which calculates the rate comnr^and for controlling the active current 
separated with this coordinate transformation vessel to a predetermined value, and a speed^oontro! means to 
control an internal combustion engine's rate based on the rate command computed by this current control means. 
[0012] An electric vehicle according to claim 6 is equipped with an electricahpotential-diffarence detection moan« • 
to detect the output voltage of a battery, a judgment means by which the electrical potential difference detected by 
thia electrical-potentlahdifference detection meens jMdges whether it is below a predetermined value, and a means 
to stop the ejeotric power supply to the output terminal for emersenoies when judged with a detection olectrlcel 
potential difference being betow a predetermined value by this Judsmapt maana, In an electric vehicle according to 
cUim 1 to 4. 

[0013] An electric vehicle according to claim 7 Is equipped with the terminal which connects external DO power 
supply with a battery at juxtaposition In an electric vehicle according to claim 1 to 4, 

[0014] An electnc vehiole according to claim 8 is equipped with the terminal which carries out parallel oonneotion of 
the battery to the battery of other electric vehioles in an electric vehicle according to claim 1 to 4. 
[0015] An electric vehicle according to claim 9 is set to an electric vehicle according to claim 1 to 4. The auxiliary 
inverter which can change the direct current power from a battery Into an ac output by the control mode of s 
variable frequency and an adjustable electrical potential difference, or the control mode of fixed frequency and a 
fixed electrical potential difference, Tha 2nd output terminal for emergencies drawn from the alternating current 
outgoing end of thIa auxiliary inverter, It has a means to supply the ac output of the auxiliary inverter operated by 
the corrtroj mode of a variable frequenoy and an adjustable electrical potential difference to electric load in the car, 
and to supply the ac output of the auxiliary inverter operated by the control mode of fixed frequency and a fixed 
electrical potential difference to the 2nd output terminal for emergencies. 
[001 e] 

[Embodiment of the Invention] Orawin^ l ahows the operation gestah of claim t. The electric vehicle of drawing I 
changes the direct-ourrorit output voltage of a battery 1 into an alternating currant with en Inverter 2, AC motor 3 
is driven at variable speed with the ajtemqting current output voltage, and therB is no difforence between the place 
explained with reference to drawing 10 , and the basic principle of driving the main propeller shaft of an automobile 
with a motor 3. The a^'usteble electrical potential difference and variable frequency (VWF) control of the inverter 2 
are always carried out by the control unit 4, and. moreover, armature-voltage control is carried out by Pulse- 
Dans ity-Modu|ation (PWM) control. However, a control device 4 can also carry out control, i,e„ a fixed electrical 
potential difference and flxod frequency (CVCF) controi, which output the alternating cun^ent which the Inverter 2 
fixed to commercial frequenoy and a commercial olaotrical potential difference here. The a^ontactof a switch 5 
was inserted between the Inverter 2 and AC motor 3. and the branch ilne 6 has branched thft>ugh the b contact of a 
switch 5 from the node of an inverter 2 and a switch 5, The output terminal 9 for emergencies is drawn by the 
branch line 6 through the filter 7 ^nd insulating transformer 8 of a series connection. In addition, although an 
inverter Z and AC motor 3 are a three phase mold or haplotypa. and It is a three phase mold here, it shall be 
expressed by the i«ey diagram. 

[0017] Usually, by supplying the a-contact of a switch 5, AC motor 3 is connected with an inverter 2 at the time of 
operetlon, it carries out VWF control of the inverter 2 with the electrical energy stored in the battery 1 based on 
the command of a control devios 4, and drives AG motor 3 with the output While switching a switch 5 and 
separating: AC motor 3 after considering an eleotrio vehicle as a halt when an emergency power sou^e ie needed, 
you make it it intariocKed with, a control unit 4 Is switched to OVOF control from WVF control, and the electrical 
energy stored in the battery 1 Is led to a branch line 6 through the b contact of a switch 5 with an PWM alternating 
current wave form with an Inverter 2, The CVCF control output led to the branch line 6 Is mostly fabricated by the 
sine wave with a filter 7, can be taken out from the output terminal 9 for emergencies, and can be used. 
[0018] In addition, ft is not necessary to be necessarily a sine wave depending on the load situation connected to an 
output terminal 8, and an PWM wave is still sufficient In thftt Cass, the need of forming a filter 7 is lost It is useful 
to it not only demonstrating the function for an insulation literally, but an insulating transformer 8 raising an 
electrical potential difference by the constant ratio, or lowering it to reverse. Furthermore, tha b contact of the 



switch 5 of a $orial [ branch line / 5 ] omits this, it connects at a branch line 6 and the outgoing end of an inverter 2 
Q9n atwayd genorata an ac output In the output terminal 9 for emareonclo^. However, since a frequency and an 
elaetrjcal potantjat difference chango in that case according to the travat speed of an automobile, the connection 
terminal 10 Is formed in the power-source side of a filter 7, and the filter 7 and the insulating transformer 6 may be 
removed except the ©mergenoy. 

[0019] Aooording to the operation gestalt of drawing t desoribed above^ the electric vehicle which can be g^ed also 
ae an emergency electric supply unit or an electrical power unit can be offered with a simple confi^ration. 
[0020] Drawing 2 show^ tho operation gestQlt of claim 2. This operation eestalt adds a sinusoidal output power- 
source function. The contact of a switch 5 is inserted only in the plane 1 of arbitration among the three phase path 
cords which connect an inverter 2 and a motor 3, and the branch linos 6a and Ob of a couple are derived from the 
ends. Filter capacitor 7c is connected between both branch line 6a and 6b, and it connects with the output terminal 
9 for fltnergenciec fiirther, 

[0021] It Is tho s^me a» that of the operation ge«talt of drawing 1 described with reference to drawing 1 at the time 
of usual operation of the system of drawing 2 . When an emergency povvar source Is needed after suspending: an 
alectric vehrcler it carries out off [ of the path cord which connects an inverter 2 and AC mo1»r 3 with a switch 5 ]. 
Tho output of a plane 1 with an inverter 2 is directly lad to branch line 6a which is one side by this, and the output 
of other phases of an inverter 2 is led to branch line 6b of another side through coil inductance 3r of a motor 3, At 
this time, a change-over of a switch 5 is intarlocked with and a control unit 4 is switched to OVCF control from 
WVF control a$rain. By carrying out like this, the do output of a battery 1 is led to the output terminal 9 for 
emergencies as a single-phase altomativo ourrent through ooil inductance 3r of AC motor 3, and a filter 7 from an 
rnvartor 2. In this case, a filter is ponstrtuted for ooil Induotanoe 3r of a motor 3 combining filter capacitor 7c, 
[0022] Therefore, according to this operation gestalt, since a filter is constituted for coil Inductance 3r of AC motor 
7 combining filter capacitor 7c, an independent filter reactor can substantially or completely bo omitted, and the high 
single-Phase power of quality can ba supplied with a simple configuration. 

[0023] BiavdciR,3 shows the operation gestalt of claim 3. This operation gestalt adds an PWM ac output power- 
source function, In this operation ffestalt a branch line 6 branchea directly from the terminal of AC motor 3, and the 
branch line 6 is directly connected to the output terminal 9 for emergencies, without preparing a filter further, 
Moreover, the internal combustion engine 11 fbr auxiliary actuation Is connected with the motor 3, 
[0024] Usually, while making an Inverter 2 generate an PWM ac output based on the command of a qontrol dovioo 4 
and driving AO motor 3 by the dc output of a battery 1 at the time of operation, auxiliary actuation of the Internal 
combustion engine 11 is carried out When an emergency power source is required, a control unit 4 is operated as 
an AO generator which is switched to CVOF control from VWF control and by which drives AC motor 5 with an 
internal combustion engine 1 1. and synchronized operation Is both carried out to an rnveiter 2, and an PWM ao 
output is supplied to an output terminal 9 by an Internal combustion engine's 11 speed contrt^l. 
[0025] Since [ according to this operation gestalt / without forming a switch between a motor 3 and an inverter 2 / 
both ] it has always connscted simplification of q oonfiguration and simplification of a functional switch can be 
attained. l\/1oreover, since the generation of eleotrioal energy by the internal combustion engine is possible. • „ i. 
altennating current power can be supplied to stability as an emergency eleotrio supply unit for a long time. . - 
C002B] Piams.^ shows the operation gestalt of claim 4. About a hybrid electric vehicle, using power converter 2U 
which can perfonn inverter operetion or rectifier operation solooth^ely instead of on inverter 2, this operation gestalt 
inserted the switch 5 between that power converter 2U end motor 3, and has connected the internal combustion 
engine tl with the motor 3 further. Furthermore, the output terminal 9 for emergencies is directly drawn from tho 
outgoing end of an inverter 2 through the branch line 6. 

[0027] Close [ of the a-«ontact of a switch 5 ] is carried out at the time of operation, it carries out VWF control of 
the inverter 2 with a control device 4. and is always driven et variable speed in AO motor 3. ft is separated from the 
motor 3 by the olvtch which an internal combustion engine 1 1 mokes usually race, or Is not illustratdd. 
[0028] When an emergency power source Is required, while suspending automobile operation, off [ of the contact of 
a switch 5 ] is carried out CVOF control of the inverter 2 is carried oqt with a control device 4, and the alternating 
current power of commerclql frequency and a commercial electrical potential difference is taken out from an output 
terminal 9. When a battery 1 causes capacity lowering in this operation gestalt, It Is a basis in emergency-power- 
source the condition of automobile shutdown and not using it, and close [ of the switch 5 ] is carried out, a motor 3 
is driven for power converter 2U with a awitch and an internal combustion engine 11 to rectifier operation through a 
control unit 4, and this Is operated as a gensrator further again. By this, the generation^-of-electrical-energy 
electrical potential difference of the motor 3 of generator operation will be lad to power converter 2U of rectifier 
operation through e swrtch 5, jt will be direct-current-j^ed here, and a battery 1 will be charged 
[0029] In this operation gestalt. a battery 1 is charged for tho generated output of the motor 3 which drove with the 
internal combustion engine 1 1 and was generated If charge is completed an internal combustion engine 1 1 ja 
suspended, off [ of the switch 52 ] will be carried out, a motor 3 will be separated, and the output voltage will be led 
to the output terminal 9 for emergencies as inverter operation of OVCF control of power converter 2U. By carrying 
out like this, prolonged utilization of the simplification of the control approach end an emergency power supply can 
be aimed at» 

[0Q30] Bra wif3£;_^ shows the operation gestalt of claim 5. The ocwipment of c[rawjng 5 enables it to control the 
output current of an inverter 2 as much as possible to it on the basis of the equipment of dca^dog: 3 . A current 
transformer 20 and the current detector 2t detect the output current of an Inverter Z sinusoidal command sin 



thdtB« which synchronized with the output voltage of the deteotion currant and inverter 2 is inputted Into the 
coordinate transformation rriachine 22. a three phase cirouit/2 phase-number converejon is performed here, and a 
detection cur/ent {b divided into the reectiye current component id and the active current component iq. Torque 
current oommand vqluo |q» and a comparator 23 compare the active currant component Iq as a torque current 
component of a motor 3, and the difference (lq«-iq) is Inputted into the current oontrt)! amplifier 24, and the spped 
is controlled in an internal combustion engine 1 1 through a speed resuiating device 25 so that the diffarence may be 
made into zero, In that oa&e. it is oontrollable by making torque current command value \cfi into zero to lose carrying 
out of the active currant from a battery 1, 

[0031] Drawing^ shows the operation gestalt of claim 6. This operation geatalt shows the example of 1 
configuration of the electric vehicle which added the emergenoy^power-sourco function with load limitation to a 
battery 1. In the equipment of drawing 6 . the electrical-potentjal-diffi^ranee detector 14 detects the output volta^ 
of the battery 1 connected to the Inverter 2. If the detection value descends even to the programmed voltage 
beforehand calculated from the accumulatlon^f-electricity residue. It will Judge that it is [ ^eneration^of-alaetricat- 
energy capacity ] Insufficient with judgment equipment 15, and an inverter 2 will be suspended through a oontrol 
device 4 by the judgment result 

[0032] According to this operation gestalt after u^\r\% an emergency power souroa, It can leave the electrical energy 
to an automobile which csin be run by himself to a battery 1. 

[0093] Drawing 7 shows the operation gestalt of claim 7. This operation geatalt draws the connection tern^inal 16 
from the mounted battery 1, and enajiles it to connect ©Jtternal DC power supply 17 to that connection terminal 16. 
External DC power supply 17 may be mass DC power supply currently prepared for the service station of an electric 
vehicle etc., and although a mass battery may be usodi you may be the power unit which receivas an alternating 
currant, rectifies through a rectifier and la graduated through a filter, 

[D034] Tho mode of operation in regular automobile operation of the equipment of drawlnf^ 7 Is completely the same 
aa that of the equipment of drawing 3 . When carrying out off [ of the switch 5 ] and using the emergency-power- 
source function using an output terminal 9p eactemal DO power supply 17 can be connected to the connection 
terminal 18, the energy shortage of the mounted battery 1 can ba compensated, and prolonged utilization of an 
emargsricy powar source oan be apabjed. 

[0035] Drawing, 8 shows the oporBtlon gastalt of c|a|m 8, This operation gestalt shows the example of 1 
configuration in the case of performing parallel connection of DC power supply using two or more electric vehicles. 
With the equipment of drawing, 8 , one (converter of the beginning pr the last) or two connection temilnals 16a and 
16b are drawn from the outgoing end of each batteries la, lb. and 1c of two or more sets of the electric vehicles. . 
distinguished by Suffices a, b, and c and — When performing parallel connoGtion, the contiguity stop of eaoh 
electric vehicle Is carried out, parallel connection of eaoh batteries la, lb. and 1c and is carried out, and a total 
power supply is made to increase by connecting path cord I8ab, I8bc. IB cds. and — to the connection terminals 
16a and 16b. Moreover, supplying power to an external load by combining the hybrid car which connected internal 
combustion ongine 11a as illustrated to No. 1, and oonsidering tho hybpd oar as oharga operation usjhg the Internal 
combustion engine by VWF control, the batteries lb and 1o of other eleotrio vehicles (No. 2, No. 3) can bo charged, 
and prolonged feed is attained, fn addition, in drawing, an arrow head shows the flow direction of power. 
[0036] According to this operation goetalt, a power supply can be Incropsed by carrying out parallel connaotion of 
the DC power supply of two or more sets of electric vehicles. Moreover, by combining a hybrid car, the DC power 
supply of other electric vehioles can be charged and a prolonged activity can be enabled as an emergency power 
source. 

[0037] prawLiag_9 shows the operation gestalt of claim 9. This operation gestalt shows the example which put side by 
side the AC-power-supply equipment for supplying power to mounted alternatlns current load 3b, Two power 
systems are prepared in the equipment of dr ewing 9 . and the Ist aystem (suffix ^) (a tha hybrid mold which 
connected Internal combustion engine 11a with AC-motor aa. Auxiliary Inverter Zb connected in the form whero the 
2nd system (suffix b) branches from the dinact-current terminal of power gonvarter 2ua of the Ist system. Switch 
5b and alten^atlng current load 3b ere connected to a serial one by one. and the 2nd output terminal 19 for 
Bmsrgencies Is further drawn from the alternating current terminal of auxiliary Inverter 2b instead of the output 
tarminal B for emsrgenoies. Alternating current load 3b is a motor, a floodlight, etc, Which drive the blower ^nd 
refrigerator compressor of mounted a|r conditioner attachment^ and It deals in it. 

[0038] In the equipment of drgy ylng 9 , power Is usually supplied to alternating current load 3b through auxiliary 
Inverter 2b and switch 5b firom battery la. VWF control of tha auxiliary Inverter 2b Is carrlad out by control unit 4b, 
V\ftien taking out a power source outside, alternating current load 3b Is separated by switch 5b, and power is aupplied 
to an output tormin^I 19. Auxiliary Inverter 2b je ewrtchod to CVCF control by control unit 4b in that case. 
[0039] According to this operation gestalt, power can be supplied outslda with a simple configuration by using the 
AC power supply for mounted loads. 

[0040] Eaoh operation gestalt described above can ba used as an alternate power source in the location where 
system power sources (source power supply), such as not only an accident prevention application but a telsuro 
application and a depopulated district and a backward region, era not acquired, or the location whare a power 
source is unstable. 
[0041] 

[Effect of thq Invention] Sinoe the automobile incorporated by everyday life by adding an emerganoy-powor-souroe 
function to the electric vehicle used every day la used according to this Invention as stated above, tha spread of 



emergency power supply systems can be aimod at with the spread of electric vehlclse, Moreover, since th? feclllty 
end its maintsnence only for omergencjes gre uhneoessary, improvement in profitability con be aimed at 
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[Brief Description of the Drawing*] 

IJ)rawlnK 1 J The connection diagram showing the operation gestalt of the electric vehicle of claim 1, 
rorawing 2l The connection diagram ahoyvingthe operation gestalt of the electric vehicle of claim 2. 
[Drawing 31 The connection diagram showing the operation gestalt of the electric vehicle of claim 3. 
rPrawIng 4l The ccnnectlon diagram showing the operation gestalt of the electric vehicle of claim 4. 
rPrawinf? ^ The connection diagram showing the operation gestalt of the electric vehicle of claim 5. 
[Drawing 6] The connection diagram showing the operation gestalt of the electric vehicle of claim 6. 
[Drawing 71 The connection diagram showing the operation ge$talt of the electric vehicle of claim 7. 
[Drawing 8l The connection djajram showing the operation gestalt of the electric vehicle of claim 8. 
CBiac^naL^l The connection diagrem showing the oporetion gestalt of the electric vehicle of claim 8. 
[Di2M3J2.1fil The connection diagram of the electric vehicle by the conventional technique. 
[Description of Notationa] 

I Battery 
Z Inverter 

2b Auxiliary invarter 

3 AC Motor 

3b Alternating current load 

4 Oontrol Unit 

5 Switch 

6 Branch Line 

7 Filter 

6 Insulating Transformer 

9 Output Terminal for Hmorgancloa 

II Internal Combustion Engine 

14 Electrical-PotentlehDiffefence Detector 

15 Judgment Equipment 

16 Connection Terminal 

17 External DC Power Supply 

19 Output Terminal 

20 Current Transformer 

21 Current Detector 

22 Caardlnate Transformation Machine 

23 Comparator 

24 Currant Control Amplifier 

25 Speed Regulating Device 
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